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1. BACKGROUND AND OBJECTIVES

frms s o e M aaene® e 3

- . The analysis of National Assessment No-Shows (i.e., nonrespondents to
package administrationsl was undertaken to assess the magnitude of associated
e nonfesponse biases as well as to determine the origins and ;ausation of these °
biases. Field operations were conducted both In-Sohool and Out-of-Sohool. A
t:otal of 1930 packages were administered during the In-Sehool portion of the
study.' Auxiliua data on students attendenee reeords,, gourse grades) and:
eurrieula were collected on 1753 Age Class 3 regular éssessment paticipants

}nd 1324 No-Shows. Packages were also -admin{stared Out:-of-Sehool t:o 130 of

_the 598 No-Shows who._could not be located during an In-School followup. ?@ly, .

. Q?plmeqm data,.regarding the teasons for stu?ient abserneeism from

*

regular assessment administrations, werd ascertained from 1989 In-Sehool

No-Shows and 130J0ut-of-Sohool No-shows.
For the purposes of this study a Ho-Shpw is.defined as an individual
who was initially seleeted as a. Wle respondenta but failed.to ba present ,

| for, seventeen-year-old ragular assessment.. The No-Show study was eondueted “

- »
! »

for seventeen-ybar-old responde:tts only sinee 1t wa's felt, that the nonresponse
problem was most serious at that age leve‘l. A mx’ltist:age. probability sa.mple
'was selected from the NAEP Year 04 In:-Sohool saxpla. Briefly, the sample was
selected as follows, First, a sa@i of primary units was leeted fron the
NAEP Year 04 In-Sehool priinary samplm Seeondly, within h selected No-Show
PSsy, those sehools eligible to take a Ho-Show package were detemined. Thirdly,
within th.ese eligible aehools, eligible 17~year-old No-Shows.were seleeted to

take specific’ No-Show packages. Finally, a systematic sample of these In-Se]tool
. . ' \

L4




" No-Shows who could not be_contacted  in school was selected for an Out-of-"

b. school foilcwup stixdy. 'Further details of sampling and fleld proceduz"es'

-
.

are presented alsewhere Il]. Procec}ures fqr computing sample w;igh.ts from
th.e No-Show study sample design ha:ve also been presented [2]

Four packages were selegted for the No-Show study The féur packages
included three g'roup packages, selecte,d from the eleven Year 04 group
packages, and one. ‘individual package, selected from tha ‘three Year 04 -

 »w

. ind:l.v:l.dual packages. The selected group packages wvere mmbers l, 3, and 9,
and th.e selected indvidual package was mmber 13.

Amc:f.liary and supplementary data results have been documented [3].
| 5

* ~

. Among several other poss:l.hl'c' observations are the following:

' (1) ‘No~Shows, as compared to regular assessment studeuts, . -
are absent from school more often, get lower course
' grades, are legs inclined to emroll in colleke pre--
. . paratory curricula, and enroll :g.n feWex courses;

(2) About half of In-School No-Shows claimed that they ° -
ware not not:f.f:l.ed about the rc_gular asseasment . .
administration, | . "

o (3) About half (of those . In-School No-Shows whor remembered)
! . 'wére absént from school -on tlieir or:l.ginal re
assessment addinistration’ data;

, %) The mrning Jours of tha day were clearly preferred ' .
t - . ‘. for regular asae§sment sesaions; .

(5) About half of the Out-of~School No-Shows wezre not
enrolled in the school whare NAEP had assumed that
they were enrolled; \

t (6] A modprate proportiem of tb.mIn-School No-Shows\ \
\ ,vho said they were not absent from school on i::d \
. ‘ day of regular assessment indicated that.they
" othe? school-ori,ented com:l.tments, v '\ .

-
=




- ) e I S Yo a y
- \ ’ . (" . o - *

’ . ; T . N
v > . 1( discussion of mcthodology a:nd a p'res'entatioo of accompahyihg estimates

pf package composite blases and relrbiases have been documented [4-5]. Most

estimates were positive and several were significant indicating wlu
assessment students generally performed better on ‘these packages than did the

No-Shows. The above-mentioned auxiliary data ,results tend to parallel these

*

findings. With the group packages, the magnitude of bids was smaller and

_ statistically significance lass often when only In-School No-Shows were

" '

involved in. the computations. ' . . . -

L -

*

The overall purpose of the ;?e‘sent document will be to present further—

methodology and results.

Specifically, estilsates of 'biases due to nonresponse

!

are made for several domains or subpopulations. The domains considered here
» are formulated from saveral variables which. are of interest to NAEP ao.d which

have been determinegl for each sampled rcgular assessment and }Io—Show student.

. - The varizbles considdred here are as follows: ’ B &
.-'(ls .Region; - ' . . .
- T (2) Sex; . . ‘
.: (3)' Race;, ' il ‘. o
. (4} Size and Type - of) Community (STQC); ‘ . o - . :‘
2 CSI./Derived Parental Education. ' - . . {'

" A discussion of the specific doma.ins, formed as msrginal cat:ogories of the

above variables, is presented in section 2 of this Tepprt. . -

) \ The measdrement variable for s _package in these analyses 4s the proportion

\
’

of mathematics or science exercises in the package that are answered correctly

/ by a regular assessment oOr No-Show respondent. ~The total number, of exercises
; L ] . . / ¢ .




associated. with. the mathematics and science portions of the three group

. presented in ‘table 3 o 'appendi:.: B.

packages COI, 03,

09)_ , that are consi_.dered in these analyses, is . =z
‘This masurement variable yields a

simple average of th.e separate-exercise P-values involved. Similar separate-’

exercise analyses of bilas will be considered as an, extension of the present

L)

analyses (see section 6.2). .

It stwuld also be mentioned initially that only the_No-Stww study
group psckagee are considered in these analyses. In other rds, No-Show _ )
study individual package 13 will not be included in these analyses. It is
£xcluded because of tb\s conplex nature of the administration of the packsge.
More spec:liically, it containg a large ‘amount of conditional bragchimg amcmg

-

gertain exercises making the identification of "key" exercises for evaluation

' >
a difficult 1!“ask. . On J;he other hand, exercises of the group packsges are

straight-forward and “key exercises can be éasily identified for evaluation

-

- . ‘s

purposes. w
. . . .
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2, nzsc;uﬂr,oxg OF DOMAINS o

- - LR .

- Results for the National Assessm.ent .3 Educational Progress surveys ,

N ., are gublish,ed separately for eacﬁ. Age Class—Q—year-olds, l3-year-olds,
“ 17-year-oids, and young adudts aged 26 to 35. Within each oﬁ these Age
Classes, results are reported for eac;.of the five .Broups or doma:!ns. The o
. d : varial?les are sex, region of country, race, sfze and Type of c;munity J
(S'I’OC), and derived'psrental educ n, The domain vari-sbles along with the
reporting categories for each dopain variable are listed :Ln table 2%1. The
tables in appendix A compare 17-year-old regulap ass;ssment respoadents with
17-year-old nonrespondents or No-S&dws by domain, The nonréspondents ould
have been contacted either th.rougﬁ .the, In-School or Out-of-School portion of

the Ho-Show study. The No-Show sample and data ‘collection activities have

*' . » - + ! ’
_ been documented elsewhere 111, ) ‘ . %ﬁ .
. ., 2.1 Sex Domains \ , "

¥

' The two sexes, imle and femala, are the reporting c‘at'egorj.es for the e 88X
_ domains From appenj;lx table, A 1, it can be seen, 1n genm:al, thst there are
‘
an approximately equal number of mls and female rsspondents and nonrespondents.
L4 & {

22 RegionDoma:Lns ‘. <, .

] . -

\ The four regional re orting categOries are those regional groupings
defined by the Office c_)f Business Econoniics. Department of Commer¢e. The”
-four regional: groupidgs by State are defined in table 2,2, From appsndix
table A.3, it can be seen that the regular respondents are fairly equally -
divided bstween the four regions. Hom:espondpnts,von the other hand, are

NN slightly more concentrated in ths. Central and Western regions. This event o

x -
F ] * . .
E




* ' . Table 2+1. Domdin variables and r‘eporting E:ate-gories for
. . National Assessment of Educational Progress

4

) ' : .
§ Domain variable . Reporting categories:
‘ © L] - N \ ) ' . t
Sex l‘ - ‘ . Male " .
) . . Fepale . st

_ Northeast ' .
. Southeasgt
. Central
- s o . . o West . - - \
Race " . " . White ’ ’
i . . Black . , .
: ’ Other:‘ . + S

Region

..  Size and Type of Community (STOC) y Extreme rural .
' - Low,. metropblitan . .
& - . . High metropolitan \
. N . Inner city f£rfinge *
, Suburban fringe

Medium city .o .
S 1 city I

) -‘.Derél.ved parental education . No high sclipol o
.. .. . . - Some high school ¢ -
( . . Graduated frofi high, school

) - Post high school )

.
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occurred because of the r’éfusgl of spveral schools in the North.oast and *

_Sont% to release the names and , \dresses of nonrcspondents who had ° '

.

not beedx’contacted durins the InmSc‘Eool portion of the No-show study,

-

2 .3 Race Domains . ] *

» N »

Race reporting categories are white, black., and other. The "other"

category includes Puerto Ricans, Mexicans, Orientals, Poiynesifn/s, Asians,

American Indians, etc, Observing appendix table A.Z‘, it can be.seen that
L ) .on .
.approximstely 70 percent of the ss:mple res'pondents and nonrespondents are

white, approximtply 15 percent are Elaek, and approximately 10 percen_t .

L] - N v . . -

are. classified as other, - 'J ¢ > . . : T -
"t 4 - - b N .?:'.

2 4, . STOC Domains - ) - “”

The seven 'STOC catesories are a means of classifying respondents by

} . .
. *,
characteristics of their home ‘community such as size, 1ocation,.and Wa_-‘

% Py, -

tion of residents. The first two categories, extreme rural and low metro-
N R

. .;olitan, ar ~oversa.np1ed to obtain enoush respondents to make domain ’ hi

.

-

| estimate e desired. precision. A sufficient number of respgnden'ts,

.

in the t:hird catesory gh metropolitan, are obta:[ned by normsi sanpling

procedures to nake doiiain estimates “with the desired precision A detailed
., : ) . )

) - explanstion of the d finition, formtion, and gize of STOC categories is

provided qlsewhere I6]. Observing appendi: table A.4, one sees that appfox-

imstely 40 percent “of the ssmple respondents end nonrespondents are classified
X
: in the sthslf city STOC category; approximately 10 per;mnt are classified in

¢ach of the remainins gsix STOC categories.




2.5 Der:l‘.ved Parental Educetinn D,oma:l.ns ) .

g;riwed parental education codes vere determined by comparing the highest |

grede of school.completed for both parente and eelecting the hdghegt grade

. among both perents. If this highast grede'EOmpleted was et-aeht 8, then the
derived parental education classification was no high school; 4f this hiéhest

’ grade completed was at least 9 but laess than 12, then the cleegificetion was

some high school; 1f this highest grade completed was 12, then tha clesaificatfon

t ¢m

o was graduated from high echool, and finally, if this highest grade completed k i
|

7

‘was ggeater than 12, then tha clessificetion wag post high school. Referring

vdix table A 5, it can be noted that epproximately 10 percent of the

»

|
egondents and nonrespondents did not angwer this quesiton eifher beceuse ,‘

they. did'not Jnow. the. highest educatjon level of.both perents,_they refused

-

or forgot.to answe; the.question, or’ because bf a epecific State Yaw prohibiting

~ / .
\\{e rzgfarch organization from asking a student: thie question. Approximatex§ '
ved !

FYEN

10 percent of the gsample respondents and nonreepoedente had derived parental

.$ )
.-education clasgifications of no high school; approximately 10 petcent were

classified as eome‘high school; about 30. percent were classified ag graduated

from high school; and about 40 percent were cleesijied as post high school’
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" . . 3. _DESMOH‘OF METHODOLOGY \
. ’ L . ' ‘ v ‘ . .
* 3 1 Definitions and Terminology ) ) '

'I'ha notation used in this paper 1s gsimilar to that used' in a previous ) R -

#*

paper which :'epd&‘e,d bias estimates by subject and package’ as\found in the
- L] N \ s
Ho-vShoV stu?r. This-paper was presented at the August 1974 meeting of the

1 [}
L
.

American Statistical Associaqion IS] ' .
The -fomulas, in this paper are developed conditional upan the gselection

r of Primary Sanplipg Units (PSU's}; they are also developed arpacific to a
particulan domain category, and spe.c:[flc to a partié'ular suhject mattor area
w:‘.thin e&e package. A aymbol defines an entity, while the attached subacript

aervas to determine 1ts.app11ca5ﬂ1ty. A block symbol refers ‘to a'random |

-

variable, and a script sy:u.f:ol refers to a parameter. " Finally, an upper case l
- . . |
scr:l.pt aymbol refara Lo the population of all untts and the correapond:!.ng g ‘

\

lower case script syfibol refers to an estipate of the parameter aaaociatod :

wlth.va sampla-of th.ua units. :Spec:l.tically,-.we define -.ii u..Is "' ) ) g
- » - v \ .

f - proportion of e::ercisas answered correctly, ’

i

E(:e,) - population (aample) number of eligiblo studin

The firat-popition subacript (a) to6 be aasocia;:ed w:lth the above a‘ymbola will
1 C
~ rafa: to the total population (o), regular asaeasment raspondanta ((_l), or ' ‘
i
\

nonrdapondents or N,o-Showz (2}. Lat.', x ajk ° be a donain :Lndféator variable such -

that-:' ' ) E cohes LA : .
: 1, :Lf cligibla student~k balonging to response group-t
- in sc‘;’:.ool-j is a menﬁar of the specified domain, f -

Togie ™ | g, othervise. - .

.
- re L3
.
4 . rs N .

I =
-
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We then defime - . .,
: i
v Eaj . " . - I .
l“ ) = & ’ / « [
. aj = ajk ‘ajk
. 4 . . \
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< i~ -i B .
1 » : Qj x: / B * . L]
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CoL T B T By L
) ""':-._'.. Y » . » ‘ -
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Population totals I"q(yxj, ca (yx}, ¥ C::), and C& 9‘) will refer to the quantities

P'Gyx} = L B P, X .,; a= 1,2 ' '
_‘ . 2 je0 oj 1 " af _ .
- G lyx) = z'xoj szhyxaj; a?l,z' . -
3 e . % -
. . : Facil - j:ﬂ B.‘j Plj xoj;' a-% 1,2 . -
. - e c (:) z E ; ,r-' 1’2'.;, - o
o . /N _ jeﬁ oj 2? aj . ‘ . ) .
. Smplc estinates for these quantities will be denoted by £ (yx) y © (yx) f (x),

;

an.d < (:) respectively. The q(antitias will be gonbined to asseés the mgnitude

of nonreaponse bias b&domin in RAEP regular a?’aessment statistics. ) .
' The following symbols are used in the preceding and subsequent: Tt
fqmlat:f.on: , 0 . . T
@‘ . ' h= psaﬁdo-scxa ’ ‘ ’ e ‘ - i .
| :‘ , 1 = PSU within pie {orstratun, ‘ . . . o
g , .. j - schobl, - e T ".. CL B
. k= mam wich:tn school, Lz - ‘ ' L ] -

.
. -
-
\ i .
. .
Pl ~ .
* . " . « K A
* - . ¥
* i
h . . . N * .
i A * .
. . .
. . .
n
LS '
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. . " t ' .
‘ n, = number of eligible samp?.e. sttiidenlts:taking a.p‘ackagg,“
w = package samprle nonr.espon:a,e adjusted ‘iraigh.t: (.e., inverse!
. of the probability _of selection \into the study}, . . .
['g = sat of all eifgible schiokls, f“ | Yo
' ‘ w = d;mpie set of eligible s;ﬁnlls, ‘
~> ¥ = gummation over all possible subscript. values.

3.2 Domain Estimation MetBodology

. 3,2,1 First-Order PSU Eatimators
First, note that .the "true" domain mean -ﬁo is -,
[ ]
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with expectation

L i"gjqilj T o

' Bias G;‘I) - g‘{,;"ﬁ) ..?ffo o \ ((3.2.1.1), "~

. P 0 ‘ |
' - . ?_1_@‘_)-"' ¢, &= }{Fl@’) +C,6m) - : "o
Sy REFCE | R &)+ Gy

~

Similarly, ® PR o , .
§ . Re],-rB:Las (yzl)_ = Bizts (ﬁl]_ / YX- . ' .. . (:3-2.i.2)
. . v oL 1(?:) + C ) FI&) + 02(‘?? . .
., = R = . - 1 .
., v -' . . . 1(7:’ + cz(yz) 1’1(1) '!: c].:‘(x) - 3 ] . .o

Ratin-type esqi:natora are usgd to astimate values associated w.kth equations,

3.2.1.1 and 3.2.1.2, Jf we let .- - L \ T
. N N « — s N . .
5 N » ‘\ - s . ~
‘ o .-p-f.l(y'x)-!-ci(yx), | , .QM .
— o= £,&l =0y )y _ @28
. — f,.-:- £, Gxl 4 g, 0x1, ‘ ©«BG.2.1.8)
. pm £ G) + o), ek " G.2.,6) 7
“ P *\.. . g ) . )
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| * then ° ‘ !{ ’
v blas (vx} %:, %- ) ¢
and - v ) . - .
. “rel<bias nyll = -1, "
where . ‘. ‘\ mlj -
fl(yz) = I Plj T Y1k xljk. Yljk s
* ’ jwl bl ‘- L] ]
A - . ' - -
¢ : £ (x);= I . " <
. . 1 Jeu, 1) yut *111? ik , -
- /4 ‘
% - .’ 4 -
. mlj .
. - (y) = . L B,,- L W b U
17 " e, W e Bk T, ‘
" - ] \ ¢ (x) = . mlj H \ )
. 1l jc Zj l:'l ljk jk 4 »
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'rhe parameters Pl;j. and'sz are estima:ed ﬁ:om.scbool respﬁe vates c’mring
regular\assesment, Tha eqtixhate for a No-Show gtudy group package is’ found

as the response rate to all g';bug packagos given in that school. The wz ik
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weights dengte the reciprocals of Nofspov; sg_l_ettior;wprobabilities a@justed.

for No-Show nonresponse. - s
. - RN 4

* The preceding statistics yield domain bias estimates involving In-Sehool

regular assessment res'ponden.ta and all No-Show respondents. Another set of

—

meaningful domain bias as_timtes involves In~School regular assessment

~ respondents and In-School No-Show re's;aondent.s. The*definiti:m changes ihdi-

*
" ‘hence the adjusted w

~ '

% . [}
cated by the (*) in equations 3,2.1,7 through 3.2.1.10 were motivated by an

attempt to form a matched sehool domain bias estimator f:aaed exclusively on

s“\
In-School No-Showe 'rhe set of schools gm Y 1is the subset of regualr assess—~

ment sehools (wz) whieh. provided In-School No-Show responses for ths particular

_package in queet:lonz The daleted sehools either had no eooperatin& In-School

No-Show respondents for ‘the package, or Were subsampled out at the No-Show

s »

package assignnment stage to control the package yield per PSU « The regular

+ ¥ -- - '
' agsegsment respondents foz the set of cfl schools with In-School No-Show

x f. - -
responses for E&e package were inflated to account for the deleted schools,

v * - v ‘ ' »

" weights., Thus,
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With , j denoting the mumber of In*School No-Shnw re.sponses fron schnol jeml,
{ the definition of ch?'{c of schools ml assures that ij > 0.,
} 3.2,2 OQverall ?:Lrst:-Ordm: Est::{:nat:es - . o

- 2

To facilitate the ensuing dtscuss:l.on, actach mbscript:s to g, 4, 7ty and v

- Sy
of formula 3.2.1.3 through 3.2.1.6 and p ’ 6 ’ 'r , and u of fomla 3.2.1.7
’ . . ’\ ']

through 3.2.1.10 (L.e., hubscriptls "hiM to indicate PSU-1 within pseudo-

stratum~-h). Using these,qua_ntitias, oné obtains the overall estmat:e involving

* -

all No~Shows as h .

* . . ’

. . ) . \ "

. — P T b ¢

e @ e . G2

~ H" '!+ » .

'+ 4 and “..s.-'--taS('\:x , *
‘ . Voo v
‘re.l"'bia8(yxl) ‘-‘ -1 i 5 . (302-202)
. . ++ LXT ' e .
‘. . L
’ ot nt
" and, involving only In-School No-Shows, as ? ’
. . o N
k- P,y s 4
}s\ "‘a ' . Bias cyzlj = * -u—*—' (3 2 2 3)
S 7 Ve
L] ‘ -
1 ! K » - . ’ ,
and t q
” ] \ . . ) p U ’ " ‘ i
) , * . .
L e - rel-bias’ Gx;) =—5r- 1 . (3.2.2.4) -
4.7
— [ . H .H * " -
" ‘. o . .- . .
. / » ' Rags -7 3% =3’ainil XS . Pr .
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¥ 3,2.3 SecondrOrder Estimatdrs . ) .

. The second-order estimators of variance for e.i:pr;assiohs 3.2,2.1 through
3.2,2.,4 are based upon a form of the “jackk‘:;ife" technique introduced i')y
Quencuille 7] and advanced for interval estimation by Tukey 18]. The procedure

) is i:::esex’x(ted_ for domain estimates involving all No-Shows, althoygh the procedure

\ \ ) .
for domain estimates involving only In-School No-Shows 1s similaz. - ”
» First, va define ) \ - . )
2, - i :
ot N ol P T [P T Pa TP Tt T T T
B "2 T |t e e, Y, T, tu |
o L% w + 7 7ht "Ch2° T+ T Vhl T Vnm2 .
’ * . ] . ¢ i
- ‘ R . ' .o . o
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- ‘ compee R - - - 1 - - " -
o # el P T Y T T Y ) I
S - . 4 * I i’
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' [P-H- Yok ] [("-14- +Pp1 " Ppa) (Ve t Vi1~ V) ] :
Ay " 2|5 <1 - 1
hl * _ Tt .

. 5 Cre ¥ 251 ™ 452) (St ¥ Tt~ Tna). »
.Q ; o " 1- ¢ N - ) v . . :
SR Y - B - Y (’+++’bz'°h1)(°q++"hz“°u)_l] Ce
R R Cor %2 " )"+ T T2 ") A, -
S . e . : .t . . . . ]
. _t + - . ?i,' l ] - . ) N ] ‘ ‘ ‘ l, :
T 7 Since the 57.PSU's make op a hali-sample of NAEP regular assessment PSU's, o

the desirable condition of having two PSU selections per stratum does nmot hold. .

Instéad, pseudo\stris"ta were formad by sequengially pairing the No-Show PSU's y

Y
. according to reglon and. size, S':l,pce‘tha number of PSU's is odd, one pseudo
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stratum ,f(hol was assigned three ‘PSI'}' 's. The associated jackknife estimators '
. . of variance are . o0 . TN .
» ¥ - R . -~ )
S ,\ . * » . “ ‘ » ) ! € ‘ ’ .
. o1z GE.1} =/ E , - 2 3 932
‘ ver {blas G, 1} = 1/4 I P -s] +1/8° ¢ T -Pn -B‘J -
: . Lot e N U )
-~ hgh , ’ . N,
1 . . 4
. and N ‘ . .
; | v | ) y i
. T } B _ "2 .3 . ) i
oo vesrdt-btasGY = ik T Mo =Yl *ws 2 2 r, -7 |
: { ! gy “BL B2 =1 Jmt“ 11 8% ;
: ’ - Q h*h .‘ -/ " . |
' . asy macaue ‘ ’ A ’ .

To assess the sig;ificance of ,tb.li d:ma:in bias and dqmiin rel-bias

est:hjateg one might fe'wﬂling to assume that - i

E ." * ) " - - ’
. * . - bias(yxl) S )
\ ) . . Te -[ ]1/2 K "z .
. Co. d var{bias y:tl} . .o - 1|
~and - . ‘ v e ‘ / ‘+ J'
- . . ' . - ,\"-‘— .- e . ‘
D * LI ral“bias@x]) ‘ ) = ‘
) . T"-“ - /2 L . . ., ‘:i
- ., ’ ~ [varlra]_.-:faiasﬁl)} - . ' i
. . —~ , . ‘ ‘
for each domatn category are distributed as “Student's" t-statistic with 29 .
de&rees of freedom. Under this assumption, significance wi.th a ‘l‘ype I error ™
of 0.05 1 indicated when |T| 2 2.045 or |T*| 2 2.045, Tt
\ . ‘ « 0
o ’ ‘ . ‘ - L) x a
f + ;’_
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: smmariz@ in the four paragraphs which follow. A listing of the soft:ware

described An section 3. 2 3, waa obtained for a.ll No-shows and for Nchool

4.  DESCRIPTION OF METHODOLOGY APPLICATION

-The procedures for cbmputing the formula described in gection 3 are

developed to execute these computations is include'd as appendfX’B. The
——
alculations desczibed in the followving paragraphs are performed for each ~_

. lNo-Show group- paﬂ:age (numbers 1, 3, and 9) and for each subject matter area

L]

(mathematics and scignce) within eacb. group package. Before any production
’ ! - ! -

runs were made, a],‘I' cakculations were verified by hand.

h ]

'I'he computation _pto/ ess followed several st'eps. First, those components

. X %
of p, o, 1:, u, P, 0, . , &d o descfibed fn section 3.2.1, which pertain to

L]

regular assessment respondents and No-Show reSp ts, were computed separately

. for .each PSU and for each domain category. Second, the quantities described in

“ .

-— . * * N * *
the preceding paragraph were combined to form Ps Gy Ty U3 P » 0,77 5 and v -

for. each PSU and for each domain category These quantities were suzmed ofer

\

*
all psU's for edch domain to generate p_H_, g, T-H-’ o p_H, o:_, t,,, and

o :
o' descrived in Qection 3.2:2. Third, blas and rel-blas estigates | were cal-

+ .

culated for each domaf.h categqry for all Ho-st:.ows aq,d for Ip-School No—Shows

only. These-quantities have been previously described in,.section 3.2. 2 In .
\~ L]

additibn, Bhl" th, Yh:l’ and ?hz of section 3.2 __,‘.3 were computed for each pseudo-

stratu:m.-hi, for each domain category, and for a11 No-Shows and for In-Schoo:l.

-

-
-~ w

‘No~Shows only for each domain category. ' . ° .
e . . . .

L

No-showfonly. Finelly, the estimated variance of the bias and the rel-‘bias as ¢
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Lo ;5" NOaSHON DOMATN ANALYSIS cNerusxons . . . -
S o : . -
> , R 3 L
" , PR * =

- V%5, 1 Tab'les Stmmar:l.zing Results : A ) '
) The results of No-Show domain analyaes are sumarized in appendices ’

c and D, Average per exercise eetimates of bias and rel—bias by-domaiﬂc:neir

category are provided by package and subj ect matter area for all Ho-Shows

end In-School Ho-Shows only in ta.,Tales C.1 through C 6.. The variance of

these bias and rel-bias measures is also provided in the.._tgbles. Using .the-
. t-test described in section 3.'2,.3, those'va.léf the bias and rel-b.ias.

— ] - *

-

which are signi.ficdnt with the prob';b:l.lity of a Ty}se I efrot of 0.05 were
* *

- denoted -by an.asterigk.\ /

. Weighted estimates of the mean numbe correct responses p'er exercise
b; donat e provided in tables C.7 throygh C.12. These estinates are
prcmided for regula:‘ assesment respondents as well as fo%n-Schocl and
Out-of-Schnol No-Show respondents. Results are further delineated by package

, and subject patter area. 'The formula used to comput'e these estimates was
* b - hd .

: . R | :

.. ‘ L =

L | J s, o ajlr, Xagk cjk\ . ’

i A L

* e 4 ‘

. LU /_.: wjk cjk
=t ' A _Jwak.“l e

:/‘/\ . * . . ¢ ' . L. . . .'- -

'rables t.13 throu@ C.15 provide weighted estimates of response rates

L] - ‘ Y]

by do@ain for regular assessment respondents. ‘I’hese estinates are: provided <
’ .ﬁparately by package. The formula used to compute tlgmse estimates ﬁas -~

r,“"-—.... ’ ’
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Tables D.1 and D,2 pravide estimatés of the mean number correct responses
’ * ) .
by package and subject matter area for Age Class 3 Dropouts and OQut-of-School”.

No-Show respondents, respectively. o -

-

-

. Table D.3 .summarizes by domain the number of times the rel-biag for all
3 : - e Y .
No-Shows was significant and the number of times it was negative by subject

matter area, The rel-bias measures are also ranked by: size over all three

No-Show group packages. | ‘ . .

Last‘i‘y, “table D.4 prese:’ni the ‘average Out-o:E-School percentage contr:!.-
bution to th; total bias, The average Qﬁt-of-s::hool percentage ‘contribution
‘to the totai bias was obtained as‘ fo}lm. Fifrst, the Out-of-School cofnponent

of the bias was computed for each of the three No-Show group packages by

L] 4+

subject matter aresa as » d ‘ . )
.__ ) N . } - * F‘» \ .
v Bf!s (¥,) = Q-P;) Imlj‘z:) + (W) (3-Yy)] .
) O C l 11 |
; ) e .__To-School __(Ht-of-School .
.- . component . component P ”
L v " ' S : R .
w?ere ‘ ) v . ‘ K )

- - w = the average@roportion of In-School No-Shows; ,

-

-Y-l = the average nuymber of torrect responses for regular assessment
respondents; * - . ]




-

. ficances, Results are no more consistent with corresponding bias measures.

. 4 ” L.
- - “ -

YZI = the average number of co?rec:;xquonsé; for In~School Hﬁ-Shows;
ng = the average nhmber of correct reséggses for Out-of-School'Hb-Shnws{A

\ T . o
Second, the Oyt-OE*School percentage contripution was computed for each package

r «
- -
:

as

Ll

Out~of-School _ _Out-of-School component x 100%. . I
|
|
|
|
|
|
|
|
,J
|

percentage In-School component + Cut-of-School component

i, 4 - .
Finally; the average Qut-of~-School percentage contribution was obtained by

averaging the preceding quantity over all three group packages in the No-Show
N - _.'/ .
StUde . -

5.2 Discussion of Results . . ‘Y .

As expected, the number of significant biases among domain estimates of

the various bias measures in tables C.1 through C.6, is greater when all No-

Shows are used than when In-School No-Shows only are used. The preceding =

Statement ia true for both.biaao;nd rel-bias measures. There are slightly

more significant valuea.with.mathematics than gcienca exercisaé within packages.

Package 1 exercises tend to yleld slightly more significant values. Since .

the performance detarmining exercises are assigned to packages arbitrarily,

it is not_surprinina tha% the level of ?1&3 would vary ffom packag?.to pac%@ga. i
Few coesistent significance pattarns gmgfggigzthin package and among {

domains. With FaSpnct to rel-bias ;stimates,‘wh;ﬁ all No-Shows are used, only '

|

I

l

Race-~Hhite exhibits significance with all combinations of subject matter and

S ' . . ¢
. packages. Conversely, Race——-Other and DPE--Some-High-Schoql exhibit no signi-

2
-

- | ' . . .r\ ‘ o !




The\magnitude of the per e:ercise.biag*measure indicate that, in general,

-4

among domains, bias for mathematics exercisea i3 slightly greater than for

- L]

scienge exercises. Ineogsisteneies of this pattern are often attributable to

smalﬂ;sample si!!b * ) ’

4

Several patterns in magnitude emerge within domain pariable categories.

- -

These pattérns tend to be more prouounced with science exercises. Por example,

with rel-bias and al; No-Shows in science, Sex~-Male biases tend to be greater

than Sex~—Female biases. Reglon~-West bizses tend to be largest and Region—-

T
Northeast tends to be Bmallest. Race--Black is 9erge while Race--White and

Race-Othex are smaller. STOC~-Suburban-Fringe tends to be largest and STOC-:
Innter-City-?ringe smallest for science exercises. DPE——No—HigEPSehool tends
to be the greatest while D?E—-PostdﬂighrSehnol tends to be smallest. _

‘ The,STOC patterns for mathematics exercises are more intuitive with Inner

City Fringe and Small City ylelding the largest biases and Suburban Fringe the

smallest. low'uetro hag relatively large biases for both science and mathematics

exercises. Except fbr SIDC, where the No-Show sample sizes for the extreme

[}

¢ategor1es are very small, the above-mentioned patterns remain essentially

intact for eorresponding mathematica damains A summary of some results from
¢
bables C.1 through 0.6 is found in tabie D 3

Regattve estinates tend td appear periodically bat without zuch consis- -
tency with respect to domaing. Negattve estimates of bias measures, using only

In-School No-Shows,,tend to appear most frequently in STOC categories and are

},generally nonsignificant and small in size. Since sample sizes are often rel-

atively small under these circumstances, cne mighf attribute the negativeness

4.

to\sampliqg error. 3
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»
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When one observes the, results in tables C.7 through C.15 juxtaposed

/J " with thosesin tables C.1 through C.6, it becomes resdily evideht that the
. . magnittde of domain biases in the later tables 1s directly related to the ' //.--.
donain-specific difference in regular assessment and No-Show perfomances .
and indirectly related to domain-specific response ratcs. Once again, ..-
.sma.ll sample. siz:s may disrupt:the.consistency of such-a statement.

By observing tables D.1 and D 2 one notes that the perfornances of .
~

] . sy T

Age Class 3 Dropouts and Out-of-School Ho-Shows are virtually the ‘same, for L .
f

all combinations of exercise subject matter and paclr,a/ges. This has admin-

L

© dstrative implications which-are discussed subsequently. B .

.- "

- ) Out-of-School No-Shows presqnt 2 major -contribution to the total bias.

Resultg of table D.4 show that in virtually. all donains, Out-of-School

No-Shows make up a small propor‘tion (1-H) of al, No-Shows, and yet they:
| aze responsible for _a large share of the total blas. Since the results of
tables D.1 and D\ 2 indicate that Out-of-School o-Shows and supplementary
frame m-opouts perform similarly on the thres group paokagos; NAE? night
. well adopt a nonresponse imputation procedure in which Dropouts assums tho .

. pprformsnce of Out~of-School No-Shows, or vice versa. Adninistrativoly, "

.this implies that _oither Dxopouts or Out*of-School H‘o-sho'ws‘ would be £01I:wed
_up and tested in order to reduce nonrespense bias. Assessment performa.nco b} _

imputation could be done in any of several ways. Subsequsut analyses will be .
designed to imrestisats tha effects of those imputation procedures on thc :
magnitude of nonresponse bias. These analysss are discussed in sect_)n 6. The
results discuased. above wonld tend to support other’ findings in which the” pag-

aitude and aumber of significant results associated with biases are reducod




* when, only In-School No~-Shows are uged in the estima:.e.'

The gize of’ the percentage of the Out-of-School contribution (see

ve .

table D.k) in those domains with significant bias, does not seem to conforn

El

« to any ‘particular pattern when the bias is me.asu:eé and all No-Shows are used.
However, when rel-blas is considered and only In-School No-Stiows are used,
- » i
the percentages associated with significant domains tend to be. relatively

smaller, particularly 1n science domains. These phenomena would ¢/ onforn to

intuition since significanca with only In~School No-Shows would require a

relatively large contributfon by In-School No-Shows gverall (i.e., low Out-~

»

, ef~School percentages).
Differences among average Out-of-School percentages within domsin
. variables appear to be more heavily' attributable to d{fferences in W (pro-
porcion In-School Ho-Shows) than to absolute perfomance differencas. This
18 observed in table D.4 by noticing a high. negative correla_tion between the
estimated avotsf plchgl value of W and the’ average Out-of-School pgrcentage,,,
The negative T tio-nship can be explained froem the formla used to ca.l.culate
the Out-of-School ?’ercenuge. Further details pertaining to this formula have

. ™ 1) 3 po— e — b ‘
been ?raamqed in gection 5.1, For fixed (Yl :- YZI) and (Yl - Yzﬂ) ,'u W
,increases the Out'-of-School contribution percentage decreases. Tor example,

| where the avez:agc Olt-of-School percentage for STOC—Low-Metro is hig}x, the
corrcsponding va.lue of W :Ll relatively low. ’ L/
The averagc of Out-of-Schnol bias percantagu differs mrkedly only with

corresponding STOC catcgories betweef mathematics and science. This my ‘ba
I
due to mll smplc sizes in STOC categories (see table A.4). With other 3 b \

.q"i -




t . ) .
domain’ variables differences between corresponding mathematics a}_:_xd, science

- . )
- . . . ;)

domains are.small.

5.3 Recornmendations 3 . - - Y

. Two basic recommendal:j.oné enminate from ;‘:he findings of this study to
dal:e.' Firat, since a large portion of No-Show bias is' artributable to the '
Our—ofz‘..‘;chool_ H::'\-Shows and g_ince the 1perfomnce of these No-Shova appears
, to be sinilor to D}.‘opout: frame respondents, NAEP _may wish to investigate the )
possible use of Dropouts to compensate for bias of estimates qhat is ari:r,i
burable to Dropouts ox Out:—of-School No-Shows. 'J.'hia ,investigation could be y

in oonneorion with an invesr_;‘.garion of imputation procedures which are dis-

"

cussed in section 6/ ) ,
w - o A
- Second, to reduck the mumber of In-School No-Sl.mws, it is'recommended
thar several alt ~e In-School followup procedures be investigated and
conpared. 'rhis reoomendariorx arises flron the fact that supplenenrery data P
have indica.red that a large proportion of No-Shows had lggitimte scheduling
difficulries because of other séhool-relered activities or illness. ‘I’hese
f{rglings are reinforoed by the "Reaaon for No~Show' verification perforned
"by the District Supervisor ter nonreeponse. ':'.'ho:ft results are presen;:ed
in table 5.1. Perhaps 3reater‘ flexibility in soheduling regular asgegszent
edninistrators would reslize a greater response among In-SchdoJ. No-Shows. /
To implregmt this recommendatdoh, ; pif.ot study will be conducted in
connection with Year 06 data collection to test results from a number of alter-
native fol_'l.owup procedures, This study is morg fully desori'bed in seol:ion 6 1.

. It is strongly recomended that overy efforr.be nade to maxinmize rht\

proport:ion of inirially seleored studem:s that receive their aseigned regular

. L]

T

"
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~ Table 5.1 “"Redscn for No-Show" codes
| (verified by D,S. Bhortly after nonrepsocnse)
_.- ' — ’
Reason ; Region -
1 P 2~ 3 . 4. «——Total
. T LN )
Late for session 31 ' (3.6%) | 20 (2.5%) 9 (L.1%) | 22 ' (Z.6%) 82 (2553
Extra curricular e. . ' ' e ' -
activity - 14 (1.6 | 23 (2.97) 1 16 (1.9%) | 17 (2.1%) 70 (2.1%)°
Exam or important , ) o’ . - -
~ class 10 (1.22) 9 (1.2%) | 12 (1.4%) | 25 (3.0%) 56 (1.7%)
Notified but forgot 725 (2.9%)°| 5 (0.61) | 6 (0.7%) [ 7 (0.9%) [ 43 (L.3X)°
Went home sick .0 - | 5 (0.2 |7 7T (0.8%)- (0.5%) 16  (0.5%)
Late for school 10 (1.1%) 2 (0.3%) 6 10.70) T (0.4%) 21 (0.6%)
Work- study program 19  (2.2%) 37 (4.20).0 27 (3.2%) 9 (1.,1%) 88\/{2.71)
Report for work 10 (L.1%)-f 5 - (0.6%)+]. 9 (L1x) | 13 “(1.6%) | ' 37 ' (1.1X)
Cannot remember - 3 (.48 ], 0 - - 9 (1% | 26 (3.12) 38 - (h-le)
Other 178 (20.5%) | 64 (B.2%) | 64 £7.6%) | 173 (20.9%) | 479  (14.4%)
Abgent from school : S .
entire day , 173 (19.9%) | .290. (36.9%) | 201 (23.7%) | 250 (30.2%) | 914 (27.5%) .
Unknown 346 (39.8%) | 237 (30.2%) | 365 (43.1%) [ 173 (20.9%) |1,121 (33.7
Withdrawal from . e ' ] - '
school 49 ¢ (5.72x | 90 (11.,5%) | 111 (13.1%) | 102 (12.3%)7] 352 (10.5%) °
Blank ° . 0 - ‘l_2_(.3%) [ 4 (0.50) | 3 (0.48) 9 _ (0.,3%)
.iom. , 888 (100.0%) | 785 (100.0%) | 846 (100.0%) | 827 (100.0%) {3,326 (100.0%)
v ' _ v - - * Py - > -
I/ " ] ]
[ . 34 . .
N ’ ] . T }




* <= Region ) !
Reason g — . — :
T 1 2 3 4 4 Total
M - b ¥ ~ E .
Vacation . 0 0 0 1 i
No, Show 20 0 0 ) 20
Discharged 7 - 0 0 0 7
Non-English / 6 0 0 0 6
Truant v 7 J 3 0 0 0 3
Rbfusal 69 ©s 11 " 10 95
Traga?er'red + 4 5 8" s 1 18
Dropout -,' 1 15 . 13 .18 57
Agsessed R 2 2 0" J 3 CT
Homebound 1 v 4 4 3 12
Ineligible , 1 _ kY 2 ; 11 17
Suspended 0 6 N A 1 7
Grqdujatad 0, 4 . 2 32 8-
Unknown/Blank 54 18~ 24. . 119 215 -
Not enrolled 0- 1, 0 ! L 1
Trade school 0 7 1 ] - 0
check-out ' 0 0~ 0 4 4
— P — — —_—
TOTAL ' 178 T 64 64 1173 479
: '35 '
' i . /
- o .
. ‘;" ’ -
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\ assessment administrations. ‘Ih:!.s recommendation implies that special efforts

»
R

should be made by DS s to insurs that school personnel notify each selected ., .
student of the date, time, and place of the sdministration.r Exa'cise ” T
Administrqtors should allow for greater fle:ibility in scheduling admi:;is-

trations tp allow for possible .donflﬁts with other school-related activities.

§‘.!‘h:l.s proced'urs would j.ncluds waiting a few extra minutes for 1ate mitially

-

selagted respondents to showmz:. A

<, -

-t
-

S
S
-
w *A
.
.
N
L
x

13
#

LA T
4

.
- H
. 4 . . -
- A |
- -
; ¢ e = s e T e e i




' ~ ‘»
-

ror L - .

. 5 | T T, 'mmsious AR oL

“ ' * I - .
Several other yses could be unigrtaken in connection with the

overall gbéls of/the No-ShowﬂQtudy. The purpose of this section is to

M

preview some of these analyses.

6.1 Separate Exercise Analiégg

' . Analyses of bias up until thié point Bave been formuiated at the
‘ ievel of a 3tudent's overall performance on the group of mathematics or ~ .\
science exercises” in each of the No-Show packﬁées. As presently ’
conceived, the large nymbers of exercises which male u; the packages would
~ require tha£ the scope of these analyses be limited to the total populatioums, )

4]

and that if domain anal}ses vere done, they‘woulé involve only a few "key"

. ) . v ©
exercises. . . '

Methodologically, tﬂa procedgres and algorithms, which aég used’féi
three separate exercisge anil&ges, will be similar to those used f;r previous
analyses if the biaé of thé mean is cogaiderqd. fha difference is that the
measurement variahl; is difhotomnus_under these circumstances, since, for a
single exercise, the ﬁroﬁértion of correct.responses (Y, té foliow the term~

—

iﬁology of the present and past Ho-éhow’working papers) wouid be either zero

or one. By this approach the ‘bias of the mean proportion'bf correct responsgs

wodig correspond to the bias of tﬁe;proportion of correct igsponaes to the
axercise among all eligible students.
Analyses at this level could’cpnceivably indicate differences in the’ |

magnitude of blases among exercises. This information may lead to pinpbinting

exercises that ébntribut; most heavily to the bias in package by subject matter

“)o .
scores, If some separate exercise blas analyses were done by domain, the

*

.
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primary source or sources of bias migh.t be 'furt:har pinpointed.

6.? Design.Effects and Power

- v -

' Two supplemant:ary evaluative measures of analysea are the sampl:l.ng designf

y—

former :Lnd:t.cat:es tha precision of est:im.at:es from the study's sampling design

effest and the power (or sens:l.t::t.v:l.t:y) of the t:est:a that are perfome&'\ﬂ The
P

relative to a design with the same sample* but whe;'-e simple random sampling is
performed. The ratio of the vari;nce from the present flssign to the simple
random sampling design is known as the design effect. The latter measure is -
de'f;l.ned as the probabiiity that a ‘siénifican_t bias 1¥ detected by a test, given
that the results areﬁ of gome arbitrary degree of significance.

Since the 'cmﬁ:im of all analyses provide for comput:iz'ig approximate
variances of .all est y tes accordin.s to the pres,e:;t: d.eaign, deéign effects are
computed by obtaining approximate v.ari.ances of the biases a‘nd rel-biases according'
to the assumption of ;mple random sampli;g. The estimates of b:l.ases and rel-

b:Lases are represented as combinations of various product:s, sums, and ratios of

. random variablea which implies that, even under the simplifying sample design

assumptions, t:he variancea must be approximat:ed. As one posgible set: of appro:d.- ..
mations for the above, if x a.nd 'y ave estimators and E(x) = x and E(y) = Y, then C o
Var(x + y) = Var(x) + Var(y) + ZCov(x,y) ;
Var(zy) = xz vat(y) + YZVar(x) + 2YXCov(x,y)

* ~ -

- " * 2 . .
. var(y/x) 22 [Var(y} + -—-Var(x) &w@c,y)] . .
. x 2

mm

Since X and Y will,not be lcnciwn, x and y, re?(ctively, can be used in the

L]
above formulations. - -_ . Ly

4 » 1
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magnittlxde of the bias, whose significance 1g to be detected by the test, is

\\}.n investigatiori of various useful imputation procedures may be rewarding.

—~ : Tm—
f }amparison, combinations of supplemental frames with In-School or Out-of School .

+ , No~Shows are possible and have been tabulated (see.appendix D). The outcome

The power of hypothesis tests of bias, subject to certain 8implifying

distributional asmmgptioﬁq and levels of significancé, can be illustrated by

compﬂ.ing\severa]: tables where precision measures vary among tha tables and the

varied within the tables, T&e. power or sensitivity is ascertained by . \ )
observing the estimated bias magnitude (assuming it was the true bias being

tested as equal to zero) and the ,var:‘.ance'of the astimata. -
. \ ) .-

6.3 Imputation Procedures e

Ll

findings indicate a small overall bias, imputation procedures may suf icientlj;

reduce the bias to levelst vwhere maj;r :nalytic studies of nonresponsé bias
" "

. ¢ 7

would no longer be necessary. , Assu:-ning th:if scenario to be a realistic\one,. - /

Several approaches are po ible. If it were found that regular assessment

b

nonrespondents are comparable, by gome definition, to regular assessment respondeats

bias couid be reduced by weighting the supplemental frame respondents more ) &

from the dropout-c;r early éraduate supplenentary frames, tha:n any nonresponse

heavily to compensate for the data lost to nonresponse, For this reason, a

comparison of suppleman:ary‘h frame and No-Show 15ackgage data has been done, " Several

of these and other similar analysea' may yield a model by which accurate

i

estimates can be made from regular -agsassment ragponse data g.loné, thus

obviating the nead for_nonresponse follawup. Another weight adjustment

") 3e .
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technique is tge so-called hot-deck procedure which vas used for the1960 ‘
Census. In this me;hod eross-elassifieation cells are formed by one or !

\.

more: relevant variables available from both respondents and nonreqpondents.

For example, some of the anxiliery data variables could be used for this purpose. '
Each cell ig supplied with a single response from among the reSpondents. As the-
file of data is read, neu responses for the cella are supplied as they are

encountered. These responses remain until another response from-the same eell

y ™

appears. When a nonregponee is encountered it is identified with;a cell. The

’

weight of the‘nohrespondent i§ then attached to the Curreant respondeat oeeupiing

the cell. ‘Hhen several relevant variables are available’fgr both respondents and

non:espondents, the Antomatie Interaetion Detector subroutin n be used*to
speeify which eross—elassifieations of these variables should be used to define

hot-deek.eells or weighting elasses for the suhstitution method. mentioned below [9].
Finally, a weight adjustment procedure involving the use of multiple resression

ny

may be used. With this. teehnique, the binary response variable is raegressed on

- N
sonie set 9f relavant variables which are available for respondents and non-

1 - .
respondents. The nonresponse adjustment for each respondent 1s the inverse of -

-~ ru

the fitted response variable. “rhe usefulness of the regressionxipproach is eon-

tingent upon a high degree of assoeiaéion between the auxiliary andlresponse rates. i
This approach is similar in nature to the so~called Politz seheme in which the

A .
'adjustment is the reeiprncal of a respondent's ?robability of being found. -

Imputation by substitution of additional selections from the populétion
:-o\

(1w, a!{ernetes) is eurrently usod for individual nonresponse in NAEP. A

gelection of additional gtudents is made within sehools. Ihese students are then';'

-
~ R . - ')
. . . - * )

- - "

N
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. selected to replace students originally Belected but who fail to show up. In
addition to fhiling toﬂyield unbiasediestimhtes, tt should e moted that

t
”,

(_/.afjustment techniqués tend to rod'uce the precision of_estimates, assmning all

»
n

else equal.,
#Several of thege imputation techniques could be tesged and conpared '.l'he

criterion of comparison would be the mean squared évror of these estimate,g e

This criterion. i3 conputed as the. variance of the estimate plus its bias Lo -
squared. The variance can be found directly and the bias can be estimated using"

"erue” para.mﬂ;er values estimable from regﬁ.ar assesament and No-Show sample

L I ] *

.
data. Data manipulat{on techniques like the :meutation proceduret mentioned
7

. above ard alternatives to more costly followup surveys aimed at No-Showsn LA ¢
" s - 4

" cost model can be developed for a followup sample of No-Shows to Judge, the -
\ . S ‘' - .

relative cost and mean squared error efficiency of survey versus, data manipu-

i ) | . .
Tation methods. - - . . . .
64 Pilor Study . T, ) , ]
‘ . - H t * .
.- s 4.1 Experimental Destgn , ")
.. :I.‘he purpose of this pilot atudy will be to investigate two novel e
/.

approaches which ‘could be dsed to increase the proporticn of initially gsel-

ecteﬂ students wha are aﬁministered packages. Schools will be categorized '

s . as one, of two types, according to the number of days required for assessment.
e

One category will involve thosge schools requiring one day or less aod*rhe
other-will involve those requiring more. than one d£ One of the approaches
‘e that will be'tested (i e., design trpatmentp) diotates that o-Show followup

’ 1)
»

bé done and—that makeup session(s) be arranged on the same day as " the scheduled

»
~ - - ERRN .l I E XL ~ e - il —— A
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administration. The other approach dictates that followup be done and that
makeup sessions be arranged on a subsequent day. "For c';mpleteno‘s, these
two appros.ches will be compared with the present approach used by NAEP

(,1*.4 the control) Group sessions wi.th sixteen selections per session Wi.ll

-

be ufed to reflect Year 07 sampling procedures. . : ) ‘.
6,42 Statistical Quality Ce T -
R__Eo assess t.he level of precision that one should expect from the No-Show
followup pilot study proposed in seotion 6.4.%, the des.tgn layout in table 6 1 ‘
has been’ cousidered.‘ o ‘ A :

i A

* N P . -
Table 6.1. Layout of No-Showy followup pilot study

- - _Blocking factors Followup procedures -

Packgge Expected Control Same day ‘Next day
asgignment | response Sample | Response | Sample | Response Sample | Response

load level |schools| rate - % | schoolg|*rate =~ % sgchodls| rate - Z

. One vl Lew. ° 6. 68 3 78 3 85

day o i . .
agsignment High ' 6 78. 3 84 3 88

: T r— - — :
* More than Low | 6 , 68 3 78 3, 85 :
. one day .. ; , ) o
assigmment .| High 6 78 3 %84 3 - .88 et

Noticé that a blocking factor which categorizes schoo'ls according tQ t,heir v

snticipatﬁ level of. response Qas been 1ncorporated :Lnto the layout aborve. <,
- ’

.
Anticipated low response rate schools will consist roughly of Low Metropolitan,

Urban Fring¥#, and Suburban Fringe schools. High response rate schools will be - N
dr om the High Het‘ropolitan, ‘Medium City, Small City,t and Extreme- Rural '
Smﬂ;m::ckes. . o _,;.\' b N - f
r Implicit in‘ tal;J.e‘G.‘l is the assumption«that there will be little or no | .
. al L ) - ’ » "

.
. " r '
. '- . . =
v . . . . R
. " -
- : 42 e :
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difference in resgonse rates between schools with 8 one day paékage assign-

ment and those with a two or more day assignmenf. The response rate figures

-t

B

‘ !
assumed for the control groups are typi!al of those observed for Year G@ .

- -

.17—year-o1ds in tables C.13 through C.15 of appendix C. The response rates

r
]

;set*for the same day and next day followup procedures reflect the level of

1mprovement ‘that we would hope to achieve. The response rate lagyout in

tahle 6.1 also assumes that the next day procedure will be superior to the

. n

same day followup and that the improvement among high response rate schools

will not be as great as that among low reSponse se§pols.

The statistical power of the pilot study design proposed above will
depend on the precision,of the estimated response rates. Suppose that 1 = 1,2
denotes the low and high response “rate schools; j = 1, 2, 3 denote respecrively
the control, same day, and next day followup procedures, h= 1 2 depicts the ~
one day ass{gnment and two-or-more-day assignment schoo 8; and k = 1 2,...,
s(ijh) indexes the rasponse level-i schools agsigned treatment-J. Suppose
further that r{ijhk) denotes the response rate among the o(ihk) students

selected for assessment in school~ihk and followed up with, procedure~j.

-

The

response rate for treatment~]j among response level-i schools will be estimated

.

by . -
2 s(ijh) i?
’ r({dj) = L P r(1jhk) /25(1jh) (6.4.2.1).
hwl kel

If R(ijhk) is the response rate that would be obtained from aIl the N(ihk)
\
eligible students 1n gchooleihk when treatmgnt—j is used, then the expeeted

-

Yalue of r(fﬁ)lover s\Ebessive student gselections and randomization of treat- -

]
.

Y

ments 1is

-




iy

. 2' s(ih) ,
R(1j) =. £ & -R(ijhk)/28(ih).= Z R(1ijh)/2 (6.4.2.2y . °
_ h-l k=1 - . b=l '

where s(ih) = 12 for all ih pairs since there are twelve schools in each of

‘our four experimental blocks. The response rate figures in table 6.1 repre=
sent hypothesized values of the R(ijh) parameters. Ignoring finite population '
,corrections and assuming ghat the student ssmple sizes n(ihk) = n(h) for all

" .24 schools in package load block-h, one_a:rives at the varianca expression

S - o? (1) (19) e
Var{:_:(ij)} & _:_C(%ﬁ_ + = std -

' S . a(m’ : o (h)lzi -1 ,
. h=l ’ ]

(6.4.2.3)

where - . .
- P 7 e “ . ¥ .

2 ', ::‘ s 27 ’(q_h) . . 2' . i .

gt 0 (13) . = oL . I [R(Ljhk) - R(1JW)]; /ug.@ -1] . o
B ;'M,ﬁdl =1 -

- o "’ 2 s(ib) ] . ‘ ] .
:‘8:2“' *,.(-14“)& = £ . R(ijhk) {1 - R(ijhk)1/28(ih) S

: 3."? U S S
. ) and ‘ v ey,
. 8(11) - 9(111) + 8(1j2) = 12 for J= l.and 6 for j = 2 or 3. -
A PR .
To, pnpduce va;pes of these components consistent with the R{1j) wvalues hypdth-
. 5

esizqd in tsble‘ﬁ 1 we have used the model ~ . - . "‘QH‘\\\

T L T .99::1?.(1:1) (L -REND] ‘

atd : ) .
and L4 * . -

4 F . .
o2 (1) = o;xmj) [1-RED] . e -
|

hl
L
"

. For one day assigmment schools qe assume that the average number of packages

assigned is 2 leaQing to n(l) - 2 x 16 = 32, Fo; two-or-more~day assignments

LY

- the average nunbe? of packages was set to 6 resulting in n(2) -6 x 16 = 9. ™'

The harmonic mean’of these student sample sizes 1s ' ‘
* : ¥ ‘ Ay LI ’ ' ’ * . b ‘
) |

. . . - .
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These congiderations lead us to

¢
>

1-R(1
8(13)-

7”

9
48

o

'i’ar{r(ij)i = {R 1

|

4

o'.Q

= (,030625) R(:'-i) (1- K(i:!)]/S(i:l)

-

¥

(6 4.2 4)

Table 6.2 displays R(:lj) and associated V(ij) - Var{r(ij)} values elong

-

with contract coeff:l.c:l.egts c(ij) for 5 single degree of freedom orthogonal

cont:rasts a.mong. r.he r(i3). o= i )
- " - 1
‘  Table 6.2. Response rates, variances, and contrasts
. 4 4 b
Response level Low response schools High response schools
Followup method ontrol|Same Day{Next Day .| Contrel s:me Day|Next Day '+~
Hypothesized R(1j)" 68 78 85 . 78 84 88 _
_School sample s{ij) 12 6 ° 6 12 ¢ 6 6 -
Varfances V(1j) 5.55%. 8.76 651 4.38  6.86 ° 5.39,
Same V8.’ Next’ ‘ 0 -1 +1 Yo ™ =1 +1 '
Followup 78, Control* =2 s +1 »2 +1 +1. ' .
Low vs. High =1 -1 -1 '+l +1 +1, .
(_;vs. N x (& va. H) ' 0 ~1 +1 0 +1 =1
. (F"U VS'. C) } (!J V8. H) -2 ‘ +I :".1 +2 ¢ -1 -1 .

-
. -

To calculate the power of students-t tests for tfxe five orthogonal contrasts

outlined above, we need the noncentrality parameters

| z
1=1 =1

"3
¥ C(41) R(ij)l

o’ = |cg| /le_'ccn

and the degrees of freedom (df) available for estimating the denominator of

. . v
(6.6.2.5)¢ .- .
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" (6.4.2.5)
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. - ; = . p ] ’-\
Letting + =~ ... . - .
. .~ 1; when C(1}) ¥ 0 :
I(13) = '/ : ' o
. G 0 otherwise ’ - .
we-will uge - ; . . . -~
2" 3 ‘
v = § T -IC':tj)[S(ij) -1} -. . (6.4.2.6)
= 1=] f=1 , ' -

A T PR * -

These considerations lead tQ the power ciiculations (two-sidedﬁ, size a = .0%

summarized in table 6.3. . ) \ .

- -

Table 6.3. Power of two-sided t-tests

.
L)

Source ) - |eR] 200 _l'¢ v a B 5
‘Same vs. Next .1 - 748 L 148 -2 200 05 .50 .
Pollowup vs. Control 43 11.60 3.71 42 01 .99
Low vs. High 19 8165 2.19 42 .05 .82
(Svs. N) £ (L%s. B) 3 7.42 0.41 20’ .05  <,10°
(F-U vs."C) x (L.vs..B) 11 11.60 0.95 - 42 .05 %.30

Table 6.3 demonstrates ‘that the power for our primary followup versus control

contrast should be very good. The Low response versus High response contrast

A . P L)

has adequate power, the Same verfus Next contrast is weak, and the interaction
a ‘ - L4

contrasts have very little power. , . " . .
. - . ° '
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